BACKGROUND {#Sec1}
==========

In Finland and Australia, as elsewhere in the world, the rapid increase in the prevalence of type 2 diabetes has become a major public health concern since the 1990s \[[@CR1], [@CR2]\]. Efficacy trials have now demonstrated that programs focused on modifying lifestyle can contribute to a significant reduction in diabetes risk \[[@CR3]--[@CR5]\]. Follow-up studies have demonstrated that lifestyle change can be sustained after formal delivery of the intervention is completed \[[@CR6]--[@CR8]\]. While these results have been impressive, the interventions evaluated in such trials have typically involved intensive, individualized counseling delivered by highly trained health professionals. These are major limitations for wider uptake of such programs by health care systems around the world, particularly in low- and middle-income countries, where the burden of diabetes is substantial and where the availability of such highly trained health professionals can be nonexistent in the public health sector. Evidence for the preconditions and determinants of program spread within and between countries and health systems is still quite limited.

Vandenbroucke contrasts two views of medical science: one emphasizes discovery and explanation; the other emphasizes the evaluation of interventions, their "scaling up" and wider uptake \[[@CR9]\]. He concludes that these two views lead to quite different approaches to research into program development and their wider uptake. Drawing on Vandenbrouke's writings, Batalden points out that the kind of evidence---and its ordering---required for the development of programs, or for interventions to be tested in efficacy trials, is quite different from that which is used for wider implementation and system uptake. In other words, system-level uptake requires broader evidence development and triangulation of evidence from case studies, expert opinion, and the circumstances of the local context and not just the findings from intervention trials (\[[@CR10]\] and personal communication with Professor Dunbar). Randomized trials that have been conducted to demonstrate the efficacy of a new intervention typically emphasize internal validity, often at the expense of external validity and generalizability to other settings, populations, and countries. However, it is also the case that even where context and external validity are addressed, this will still not necessarily result in broader implementation of a program and system-wide uptake \[[@CR10]\]. A variety of research methods and approaches are required to discover the knowledge and to build the evidence base required for implementation in other contexts and settings from where efficacy and effectiveness trials have been conducted \[[@CR11], [@CR12]\]. To support effective program implementation and "scaling up" of programs in different contexts also requires knowledge about scale and practical experience and knowledge from practitioners and implementers who are actually engaged in the implementation process \[[@CR13]\]. The latter is essential for successful adoption.

The need to understand more about the process of "scaling up" of interventions has been highlighted by Gaglio and others: "Few intervention studies discuss details of how they translate theory into practice or how they integrate different modalities and collaborating institutions, but such integration is critical for project success"\[[@CR14]\]. Everett Rogers \[[@CR15]\], who originally proposed the theory of diffusion of innovations, which has recently been elaborated by Oldenburg and Glanz \[[@CR16]\], identifies that the spread of innovations is critically influenced by a number of important factors, including (1) relative advantage over the status quo, (2) compatibility with values and behaviors, (3) lack of complexity, and (4) trialability and observable results. Furthermore, in a narrative meta-analysis of how innovations spread throughout health services, Greenhalgh and colleagues concluded that \"knowledge depends for its circulation on interpersonal networks, and will only diffuse if these social features are taken into account and barriers overcome.\" Greenhalgh also developed a useful framework for the components of diffusion of innovation for complex interventions in health services \[[@CR17]\].

This paper describes the development, implementation, and evaluation of two theory-driven, lifestyle modification programs for diabetes prevention which were conducted in "real world" settings in Finland and Australia, and their subsequent wider uptake. Drawing on lessons learned from these case studies, as well as the work of Rogers \[[@CR15]\], Oldenburg and Glanz \[[@CR16]\], and Greenhalgh \[[@CR17]\], we aim to explain why there has been such an impressive exchange and uptake of the diabetes prevention programs between Finland and Australia over the past 10 years. We also briefly discuss the implications for improving the "spread" of such programs, globally. The process of successfully translating behavioral medicine and public health programs from research into policy and practice around the world requires a much more detailed examination if we are to maximize the public health impact of such approaches.

FROM EFFICACY TO BROADER UPTAKE OF LIFESTYLE INTERVENTION PROGRAMS FOR DIABETES PREVENTION IN FINLAND AND AUSTRALIA {#Sec2}
===================================================================================================================

The initial publication of the Da Qing IGT and Diabetes Study \[[@CR4]\], the Finnish Diabetes Prevention Study \[[@CR5]\] (FinDPS), and the US Diabetes Prevention Study \[[@CR3]\] in 1997, 2001, and 2002 respectively, provided the first compelling evidence from RCTs for the efficacy of lifestyle interventions in preventing diabetes progression among high-risk individuals. Following the publication of these findings, a series of research, funding, and policy developments in Finland advanced diabetes prevention efforts in that country. Similar developments commenced in Australia soon after this. The various steps from awareness of the problem and potential solutions to program planning, implementation, evaluation, maintenance, and diffusion in Finland and Australia are summarized in Table [1](#Tab1){ref-type="table"}. Table 1Diabetes prevention program phases in Finland and AustraliaProgram phasesGOAL Program (Finland)Greater Green Triangle Diabetes Prevention Program (GGT DPP, Australia)Evidence: Finnish Diabetes Prevention Study (FinDPS) \[[@CR5]\] and US Diabetes Prevention Program \[[@CR3]\]: lifestyle modification significantly reduces diabetes riskAwareness of the problem and possible solutions (2001--2002)The Development Program for the Prevention and Care of Diabetes (DEHKO 2000--2010) is initiated and coordinated by the National Diabetes Association.Australia's National Health and Medical Research Council releases guidelines on diabetes preventionRegionally and locally, the social welfare and health care leaders in Päijät-Häme identify chronic disease prevention as a major community goal.GOAL Program for Good Aging in Lahti is established to address high mortality and prevalence of lifestyle-related disease.Planning (2002--2003)Funding from Academy of Finland for the GOAL Lifestyle Implementation Trial (GOAL LIT) to prevent T2DM in the municipalities of Päijät-Häme regionAustralian Department of Health and Ageing funds GGT University Department of Rural Health to implement a diabetes prevention program, based on the Finnish GOAL program, in three rural settings in southeastern Australia.A planning group is formed with local representatives of relevant professionals to adapt FinDPS.Project builds on existing collaborations and regular exchanges between senior GGT staff (James Dunbar, Director) and senior researchers from Finland National Public Health Institute. Dr. Laatikainen on sabbatical from Finland sets up GGT DPP.Program is designed based on health psychology theories and national diet and physical activity recommendationsGTT DPP is adapted from the GOAL LIT program to Australian conditions.Materials are developed and selected.Implementation (2003--2004)Thirty municipal health care professionals are trained to use the program, and one dietician is hired to support them.One dietician and four nurses are employed and trained to run the program.The GOAL LIT is implemented with 36 lifestyle counseling groups.The GTT DPP is implemented with some 30 groups across three intervention sites.Evaluation (2006--2011)Data are collected for 3- and 12-month and 3-year follow-ups.Data are collected for 3- and 12-month follow-ups.Several international and domestic peer-reviewed articles published on process \[[@CR10], [@CR26], [@CR27]\] and outcome evaluation with significant reduction in diabetes risk indicators at 12 months \[[@CR21]\] and 3 years \[[@CR31]\]Several international and domestic peer-reviewed articles published on outcome and process evaluation, with significant reduction in diabetes risk indicators at 3 and 12 months \[[@CR32]--[@CR34]\]Maintenance (2006--)Encouraged by positive experiences, municipal health care sector seeks to maintain the program and takes over funding of the program dietician.Results presented by Australian--Finnish team to Council of Australian Governments and Department of Health and AgeingTraining program is further developed to cover gaps identified with already trained facilitators and to provide improved training for new facilitators.The GOAL Current Care Guideline Implementation Trial (CCG) is started to develop multi-professional prevention processes including lifestyle counseling.Based on results from GOAL LIT and CCG trials, lifestyle management guidelines are developed by regional health care with the FINDRISC test as screening instrument and group-based lifestyle counseling as the recommended intervention.Ongoing outcome evaluation after research phase enabled by recording of lifestyle change data in the electronic patient registerDiffusionGrowing interest towards the program outside Finland (Australia, Malaysia, India)Council of Australian Governments (COAG) commits AUD \$200 million to future diabetes prevention programs throughout the countryInterest within Finland starts to grow in 2010. Uptake of the program by several new regionsDiabetes Australia Victoria allocated funding to implement a further adaptation of the GOAL LIT and the GGT DPP, renamed as the *Life!* program, for 25,000 Victorian residents aged 50+ years in metro and rural areas identified at high risk for diabetes over the next 4 yearsSocial marketing of the programOrientation and training of allied health professionals to become program facilitators

From efficacy to broader uptake in Finland {#Sec3}
------------------------------------------

### From efficacy to implementation {#d30e533}

The Good Ageing in Lahti Region (GOAL) Program is a community program to promote the health of an aging population in the Päijät-Häme Region in Finland, an area covering 14 municipalities and a total of 208,000 inhabitants, situated 100 km north of Helsinki. The program commenced in 2002, with a plan to integrate a longitudinal cohort study on population health and well-being and targeted interventions \[[@CR18], [@CR19]\]. These interventions were to be based on collaborative needs assessment with the municipalities. At the time, the first results from the Finnish efficacy trial on preventing type 2 diabetes with lifestyle changes, the FinDPS, \[[@CR5]\] had just been published. The National Diabetes Association in Finland strongly advocated the implementation of the findings \[[@CR20]\], and the national and local policy environment was favorably disposed to do this. The regional health care authority in Päijät-Häme Region decided that the first intervention to be conducted as part of the GOAL Program would be a "real world" evaluation of a group-based, lifestyle change program to prevent type 2 diabetes in the primary health care setting, and that this should be modeled on the intervention that had been evaluated in FinDPS \[[@CR19], [@CR21]\].

The program partners included the local municipalities and regional and local health care organizations as the eventual user system for the program. The Finnish National Public Health Institute (currently, the National Institute for Health and Welfare), the UKK Institute for Health Promotion, the Lahti University of Applied Sciences, and the University of Helsinki agreed to be the key players in the development, implementation, and evaluation of this new program. To maximize the eventual fit of the program within the local health care context, a group of user representatives from each municipality and relevant professional groups was established to assist with these steps. Their main task was to ensure that this new program, if it could be demonstrated to achieve similar outcomes to FinDPS, would be suitable for integration with currently available care and wider uptake in the health services.

The intervention was adapted from the FinDPS program, using the same five key lifestyle change objectives already strongly associated with evidence for prevention of type 2 diabetes \[[@CR5]\]. These included: a decrease of total and saturated dietary fat, increase of dietary fiber and physical activity, and weight loss. However, the GOAL implementation trial differed from the FinDPS in a number of important ways. First, the participants in the GOAL trial were current primary health care patients (age 50 to 65 years) with identified risk factors (obesity, hypertension, elevated blood glucose or lipids), and their eligibility was based on the Finnish Diabetes Risk Score (FINDRISC) diabetes risk assessment questionnaire \[[@CR22]\] rather than impairments in glucose tolerance.

Second, the GOAL trial was group-based and had much lower program intensity as defined by the number of counseling sessions and program duration: the program consisted of five 2-h group sessions delivered over 8 weeks and one booster session at 8 months. The protocol included no further contacts with the participants except for the outcome measurements at 1 and 3 years, when clinical risk factors, nutrition and physical activity, and psychosocial mediators were measured. In comparison, the FinDPS had a median number of 20 individual 30--60-min counseling sessions, with the median length of the intervention being 4 years (range, 1--6). Furthermore, 20% of the participants in the DPS were also on a very low caloric diet \[[@CR7]\].

Third, the GOAL trial was a structured, task-oriented program strongly based on Health Action Process Approach, a social cognitive health behavior model \[[@CR23]\], motivational, and self-regulation theories \[[@CR24]\]. Specific behavior change techniques included self-monitoring of behavior, goal setting, and planning for behavior change and maintenance, feedback, and relapse management. Information provision was limited to factors necessary for the use of these techniques. The sessions were supported by printed materials for facilitators and participants. Existing, free of charge health education leaflets were used especially for dietary advice, and food and physical activity diaries as well as goal setting and planning sheets were adapted from earlier studies \[[@CR25]\]. Materials for relapse management were developed specifically for this intervention. More detailed descriptions of the program can be found in our previous papers \[[@CR19], [@CR21]\] and at <http://www.palmenia.helsinki.fi/ikihyva/InEnglish.html>.

Another very important feature of program development was that program feasibility and acceptability in the real world were key considerations in the program planning, and a number of the core research questions focused on the participants' health behavior change processes in order to identify factors that would predict success and long-term sustainability \[[@CR10], [@CR26]--[@CR30]\]. To promote future program sustainability, nurses who were currently employed in the region were assigned to deliver the GOAL program as part of their existing work. All facilitators received a standardized, 2-day training program with written materials and practical exercises in group facilitation. A nutritionist and municipal sports officers co-facilitated the relevant sessions on diet and physical activity. A nutritionist was hired (because none was available for preventive care in the region) and was assigned the tasks of coordinating the groups and supporting the nurse facilitators.

When compared to those in the original FinDPS efficacy trial, participants in the GOAL implementation trial were almost as likely to adopt the nutrition targets, but less likely to achieve the physical activity and weight loss objectives. Nevertheless, the program achieved favorable outcomes for several clinical risk factors. Diabetes risk, as measured by glucose tolerance at follow-up, was associated with attainment of the lifestyle objectives by individuals. Although the weight loss outcome was more modest than that observed in the FinDPS, it was well maintained at 3-year follow-up. Furthermore, conversion to type 2 diabetes among those with elevated blood glucose at baseline was 12%, falling between the FinDPS intervention and control groups \[[@CR31]\]. Process evaluation showed that increase of self-efficacy and planning during the intervention predicted changes in lifestyle \[[@CR10], [@CR26]\]. Furthermore, increased self-efficacy in the first 3 months of the intervention also predicted reduction in waist circumference at 3-year follow-up \[[@CR27]\].

### From implementation to broader uptake {#d30e620}

After a successful testing period, measures were taken to maximize the sustainability of the program in routine care. Two upstream factors were critical for this effort: (1) strong leadership of the regional health care in advocating the program and (2) national policy supporting broad uptake of evidence-based programs, and, as a direct implication of this, funding received from the Ministry of Social Affairs and Health. However, during the lifestyle implementation trial, it had also become evident that in order to make preventive practices more effective and to support the broader uptake of the program, other professional groups needed to be integrated in a more systematic way. In the trial, at-risk patients were predominantly identified by the nurses, and patients who were only seen by doctors were less systematically screened. Another problem was post-counseling follow-up, which was not organized. Hence, some patients reverted to their preprogram risk factor routine, while others were lost to follow-up after the study. In order to create a proactive approach instead of the prevailing reactive approach, a more comprehensive focus on the way in which preventive health services were organized was required. For this purpose, another intervention project---i.e., a trial to implement Current Care Guidelines (CCG) that focused on preventing cardiovascular diseases (CVD) in the health care system---was also started within the GOAL Program with funding from the Academy of Finland Health Services Research Program (2003--2007). This project became another key element in building the sustainability of the GOAL lifestyle intervention program.

Within the CCG trial, health care professionals worked together to establish and implement evidence-based care processes for prevention of CVD, based on national guidelines on treatment of hypertension, dyslipidemia, adult obesity, and smoking and nicotine dependency. These included three integrated processes: identification of patients at risk, lifestyle counseling, and follow-up. All processes defined criteria and measures that were to be used as well as division of responsibilities between different professionals and the patient. Evaluation of the patient's risk status is performed at baseline and at 12 months. Patients still struggling to adopt a healthy lifestyle at follow-up are encouraged to participate in biannual booster group sessions and receive a referral to oral glucose tolerance test; those with normal glucose tolerance (NGT) receiving the test after 3 years, those with impaired glucose tolerance (IGT) or impaired fasting glucose after 1 year. Patients who have developed type 2 diabetes or who require risk-lowering pharmacotherapy are referred to medical care. In practice, every health care center has established medical care processes for diabetes, hypertension, and dyslipidemia. Implementation of the process was supported with an education and training component of the CCG intervention, and the Ministry of Social Affairs and Health funded the development of an online database for risk screening and lifestyle counseling materials for the health care professionals. During the intervention, relevant training programs were established, and electronic patient registries were modified to allow recording of lifestyle change outcomes.

When the CCG intervention came to its end in 2006, regional and local health care authorities took responsibility for organizing structural and administrative changes necessary for system-wide uptake of the process that now had evolved into a regional, comprehensive, and integrated process for preventing type 2 diabetes and CVD. Finally, in the beginning of 2008, the process was integrated into the routine processes of the region's primary health care organizations. Furthermore, the online database with updated versions of risk-screening measures and tools for lifestyle counseling, and the ongoing training programs for group facilitators have now been institutionalized. Also, the electronic patient record has been modified to allow registration of risk status and lifestyle data in addition to clinical risk factors. This allows the effectiveness of the preventive process to be evaluated.

In Päijät-Häme, the process prevails in routine preventive care for adults, and with the success established, its implementation has also been observed across other regions of Finland. Furthermore, with an initiative from the Päijät-Häme health care, the group counseling model has now been adapted and will be pilot tested for parents with overweight and obese children.

From efficacy to broader uptake in Australia {#Sec4}
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### From efficacy to implementation {#d30e634}

The Greater Green Triangle Diabetes Prevention Program (GGT DPP) was funded by the Australian Government as a national demonstration intervention project in 2004. It was adapted from the Finnish GOAL program (described in the previous section) as a result of collaborative links and exchanges between senior researchers from the then Finnish Public Health Institute and the Australian Greater Green Triangle (GGT) University Department of Rural Health located in southeastern Australia. Drawing on evidence from the GOAL program, this diabetes prevention program was modified in the Australian context (see Table [1](#Tab1){ref-type="table"}). Stakeholders, especially General Practitioners (GPs) and practice managers, were consulted for their practical advice on implementation. A major difference from the GOAL trial was the addition of the Hospital Anxiety and Depression Scale (HADS)---a 14-item instrument used to measure anxiety and depression. Another major difference was that the study nurses who facilitated the group program were employed in a part-time capacity, exclusively for that purpose. In Australia, this was the only feasible practice since nurses are generally independent entrepreneurs, i.e., they are allied with and not employed by the General Practices.

Potential study participants were screened by the study nurses, using the self-administered eight-item FINDRISC questionnaire \[[@CR22]\] in reception areas of General Practices in three rural areas. Using the same selection criteria as the GOAL study, 343 individuals were identified as being at high risk for type 2 diabetes, with FINDRISC scores of 12 or higher, and recruited for the trial. The structure of the group sessions was similar to the GOAL study, with five sessions conducted fortnightly and the sixth session held 8 months after the first. The lifestyle intervention imbeds the Health Action Process Approach model, motivational and self-regulation theories within the content of the sessions, and the overall goals of the program are similar to the FinDPS: decreased fat and saturated fat, increased fiber and physical activity, and modest weight loss. At 12-month follow-up, participants reported significant improvements in waist, weight, and other clinical variables. In contrast to the GOAL program, GGT DPP participants achieved better weight loss, with 75% achieving some waist reduction and 68% achieving weight reduction. Of the participants who had impaired values at baseline, 2.2% developed type 2 diabetes during the intervention. \[[@CR32], [@CR33]\]. The use of the HADS to identify depression demonstrated it to be a predictor of early dropout from the program, although those who completed the program improved their depression scores. At 3-year follow-up, participants maintained the majority of the previously observed gains, except for HADS \[[@CR34]\].

### From implementation to broader uptake {#d30e656}

The results of the GGT DPP were presented to the Australian Government's Office of Prime Minister and Cabinet, the Australian Department of Health and Ageing, and the State Government of the Victorian Office of the Premier by the Australian--Finnish team in face-to-face meetings. The Victorian Office of the Premier was the lead jurisdiction in Australia at that time for all Australian Governments (Council of Australian Governments (COAG)) on diabetes prevention. At the end of 2006, it issued a consultation document identifying GGT DPP as the only evidence-based intervention in Australia in this area. COAG formally agreed to a proposed AUD \$200 million fund for diabetes prevention to develop an Australian version of the FINDRISC score (Australian Type 2 Diabetes Risk Assessment Tool (AUSDRISK)) and national standards for group-based lifestyle modification programs that would build on the extensively developed and published experience from Australia and Finland.

The Federal Government introduced incentives for GPs to identify people at risk for diabetes and allied health staff to deliver group-based, lifestyle modification programs for people aged 40--49 years. The Victorian government introduced the *Life! Taking action on diabetes* program which is currently being made available to and being evaluated with 25,000 residents over 50 years of age throughout the Australian state of Victoria. This program uses community-based facilitators (e.g., nurses, diabetes educators, dieticians) who receive 3 days of intensive training, along with support materials and self-learning tasks.

The structure of the new *Life!* program has evolved from the GOAL and GGT DPP program. Participants in the *Life!* program are first screened using the AUSDRISK test; those eligible to join have a minimum score of 15 and confirmed exclusion of type 2 diabetes. Referral to the program by the GP includes measures of height, weight, waist circumference, blood pressure, and cholesterol. The *Life!* program comprises six structured group sessions, each about 2 h in duration, conducted by trained facilitators in community settings. Participants are provided a workbook that includes materials for use in the group sessions as well as take-home tasks. Sessions 1 and 2 focus on risk perception, outcome confidence, and self-efficacy. Sessions 3 and 4 include visits from dieticians and exercise physiologists to provide information and assist with goal setting and creating individual plans for eating behavior and physical activity goals. Sessions 5 and 6 are review sessions to assist long-term maintenance of behavior change.

*Life!* facilitators are trained to support group participants in the behavior change process. The training consists of an orientation day, self-learning period, a 2-day workshop, and annual training review and quality assurance. The supporting material includes a facilitator manual, DVD, workshop activities, and training evaluation tools. Feedback about the progress of the program to the funding bodies is provided through regular evaluation reports and measurements. The *Life!* program is one of the world's largest systematic, government-funded diabetes prevention programs. Details about the intervention, training, and implementation are provided in the *Diabetes Prevention in Practice* book prepared for the Dresden World Congress in Diabetes Prevention \[[@CR35]\].

KEY ELEMENTS INVOLVED IN THE DEVELOPMENT, IMPLEMENTATION, AND EVALUATION OF EACH PROGRAM {#Sec5}
========================================================================================

Table [2](#Tab2){ref-type="table"} summarizes the key elements associated with each of the diabetes prevention programs in Finland and Australia in relation to setting, organizations, funding, target population, and program elements. For example, the lead institutions of both the Finnish and Australians programs were both closely linked with strategic regional, national, operational, and research partners. Close collaborative exchanges between the Australian and Finnish teams were another critical success factor for developing an effective exchange process. Importantly, both institutions were in receipt of program funding for the stages of program development, implementation, and evaluation. The target populations for each program were also similar, that is, those screened for high risk for type 2 diabetes, and in the case of the GOAL and GGT DPP programs, the participants were also living in primarily rural or semi-urban settings. Both programs had the same, clearly defined, session objectives with a strong theoretical basis, and similar delivery conditions and training for the program facilitators. Table [2](#Tab2){ref-type="table"} summarizes the success factors that were critical to the development of strong, evidence-based programs and their subsequent adoption and wider uptake. Table 2Description of key elements involved in the development, implementation and evaluation of each programGOAL Lifestyle Implementation TrialGGT Diabetes Prevention ProgramSettingHealth care system- Public primary health care centers (organized by municipalities)- General practice is federally funded with general practices voluntarily grouped into divisions, but community health centers are funded by the states and territories.OrganizationsLeaders- National Public Health Institute- Greater Green Triangle University Department of Rural Health, Flinders and Deakin UniversitiesStrategic regional partners- Päijät-Häme Social and Health Care District- Limestone Coast, Otway and West Vic Divisions of General Practice, Wimmera Health Care Group- University of Helsinki, Palmenia Centre for Continuing EducationStrategic national partners- UKK Institute for Health Promotion- Department of Health and Ageing, Office of the Victorian Premier (COAG)Operational partners- Public health care sector and sports and recreation sector in the municipalities of Päijät-Häme- General practices in Hamilton, Horsham, and Mount Gambier.Päijät-Häme Social and Health Care District- National Public Health Institute of Finland- University of Helsinki, Palmenia Centre for Continuing EducationResearch partners- National Public Health Institute- Greater Green Triangle University Department of Rural Health- University of Helsinki, Palmenia Centre for Continuing Education- Flinders and Deakin Universities- Monash University, Australia- The University of Melbourne- University of Konstanz, GermanyFundingDevelopment- Academy of Finland, Program for Health Promotion- Department of Health and Ageing- Uebergang FoundationImplementation- Municipalities of Päijät-Häme- Greater Green Triangle University Department of Rural Health, assisted by a Finn on sabbatical leave from the National Public Health Institute of Finland- Päijät-Häme Social and Health Care DistrictEvaluation- Academy of Finland, Program for Health Promotion- Greater Green Triangle University Department of Rural Health assisted by the National Public Health Institute of Finland- Social Insurance Agency- Ministry of Social Affairs and HealthTarget populationDemographics- Women and men (3:1)- Women and men (7:3)- Age 50--65 years- Age 40--75 years- Ethnicity: Finnish (white)- Predominantly Anglo Celtic Australian, (\>95%),- Socioeconomic status: educational level as in same-aged general population; retired and unemployed overrepresented- Similar to the same-aged general population- Rural, semi-urban, and urban communities- Rural, semi-urban, and urban but not metropolitan communitiesType 2 diabetes mellitus (T2DM) risk- Moderate or higher risk for T2DM (FINDRISC ≥12)- Moderate or higher risk for T2DM (FINDRISC ≥12)- Glycemic status: NGT (74%), IGT (26%)- Glycemic status: normal glucose values, 65.9%; impaired glucose values, 34.1%Program elementsTheoretical basisHealth Action Process Approach (Schwarzer and Fuchs, 1996)SameMotivational theories (Deci and Ryan, 1985)Key componentsImproved knowledge on T2DM based on materialsSameImproved knowledge on healthy diet and health-enhancing physical activity based on Finnish national guidelinesSelf-efficacy in healthy diet and physical activitySelf-regulation (goal setting, planning, and self-monitoring) in healthy diet and physical activityAdoption and maintenanceMaterialsProgram structure including session contents and materials for self-regulation and self-efficacy developed by the GOAL groupSame, but program materials required language and cultural translation from Finnish to English, and adaptation to ensure alignment with Australian national physical activity and dietary guidelines.Information leaflets and materials for self-regulation (e.g., nutrition tests) from relevant nongovernment organizationsDeliveryGroup counseling with six 2-h sessionsSame, except for facilitation by study nurses solely employed for the purposeDelivery by public health nurses and physiotherapists employed by the municipalities as part of their routine workA dietician supporting delivery during one session, employed by the programMunicipal sports and recreation office supporting delivery during one sessionTrainingA 2.5-day training program delivered by GOAL group and specialists from the regional central hospitalTwo-day training program delivered by Dr. Laatikainen from the National Public Health Institute of Finland

DISCUSSION {#Sec6}
==========

These two linked case studies illustrate the steps by which programs based on groundbreaking efficacy trials were first translated into implementation trials in Finland and then Australia, and their subsequent development and broader uptake in each country. They provide insights into some of the key factors that facilitate and inhibit successful adoption of programs by program implementers, as well as how such programs require refinement in order to be suitably "scaled up" for further development, adaptation, and implementation in different countries and settings.

Drawing on the critical factors for spread of innovations between different cultures and contexts that were outlined by the theory of diffusion of innovations \[[@CR15]--[@CR17]\] and further specified for innovation spread throughout health services, we discuss the exchange and uptake of the diabetes prevention programs between Finland and Australia over the past 10 years.

Relative advantage over the status quo {#d30e1040}
--------------------------------------

In Finland, the implementation trials were able to pinpoint some of the crucial shortcomings in preventive practices that professionals could easily identify as causes of frustration in their own work---as some key people from within the health care system put it: "nobody knows who is doing what (and how) to whom with which criteria, in our system." A common shared feeling was that practice change was necessary and inevitable, and implementation of feasible, evidence-based risk screening and intervention came as a welcome answer to this need. Before the FINDRISC, screening for the risk of diabetes had used the oral glucose tolerance test, which required blood sampling over 2 h. Uptake had always been low. The advent of the FINDRISC instrument allowed large numbers of people to be screened rapidly. Also, between the FinDPS randomized trial and the GOAL implementation trial, there was considerable thought given to how the most up-to-date theories on bringing about behavioral change in diet and physical activity could be applied to a six group session intervention.

Compatibility with values and behaviors {#d30e1045}
---------------------------------------

The importance of diabetes prevention was well understood by health professionals---and increasingly by both policy makers and politicians---in both countries. The question was how it could be incorporated into the routine workflow of health professionals and existing health systems. The use of FINDRISC and AUSDRISK, administered by specially trained nurses, who, along with other health professionals, could also facilitate the group sessions, were compatible with the existing primary care systems of both countries. Primary care physicians and their staff had little difficulty seeing the benefits for their patients and understanding that there would be little negative impact on their workload. Lifestyle counseling was already being conducted by many nurses and other health professionals, but it was being performed on an individual basis which many professionals found time-consuming and problematic to conduct. With the uptake of the FINDRISC, the health care system was not equipped for offering individual intervention to all those identified as they might have earlier, and this factor increased the perceived need for group counseling. "With the numbers of patients at risk for diabetes, we just have to move from individual counseling to groups" was a statement often heard from nurses coming to facilitator training in Finland.

Lack of complexity {#d30e1050}
------------------

Recruitment of participants by the nurses and the relatively small but important supporting role of GPs maximized the high uptake of the program in Australia. The health professional facilitator model helped to define specific tasks and objectives for the content of the sessions, and the overall model for preventive practices defined professional roles. Credibility of the program and ease of referral were enablers for physicians to encourage patients to join the programs. They were asked to refer patients for screening and reinforce the lifestyle change message. A structured counseling program and easy access to all materials promoted adoption of the program among facilitators.

Trialability and observable results {#d30e1055}
-----------------------------------

The GOAL and the GGT DPP were designed and conducted in alignment with research standards. Results of both studies were published in the scientific literature. Results from the GOAL program were reported to regional and local policy makers in Päijät-Häme Province, and a comprehensive report describing the path from research to policy was distributed to public provincial health services organizations nationwide. Further, the Australian results were presented to senior policy makers at the federal- and state-level by an Australian--Finnish team. For the policy makers, it is likely that the presence of the Finnish researchers added to the perception of receiving objective advice. That FINDRISC had been trialed in Australia almost certainly hastened the development of the Australian version, AUSDRISK.

A major stumbling block in extrapolating the research findings from trials to effective program implementation and wider uptake into health services and other community settings is to acquire commitment from governments and related bodies for program sustainability. This requires leadership, appropriate policy, funding, and other key supports. Another challenge is to ensure that the findings of the researchers, including their tacit knowledge of what works, do not get lost during the process of policy making. Fortunately, in this particular instance, policy makers in both Finland and Australia were already primed to identify appropriate programs to implement. Hence, there was already a favorable environment in which to demonstrate the outcomes of the programs. The role of the researchers and program implementers in Australia and Finland was to assist policy makers to choose the best options based on the evidence that had been recently generated.

The concept of *linkage and exchange* has been used to describe the transfer process by which researchers, implementers, and policy makers work together collaboratively and in partnership, so that the former can provide the evidence base for the latter \[[@CR36]\]. This is at least as much a social as a technical exercise. Human interaction is important in ensuring the uptake of the results of research by decision makers. Close involvement with the policy makers by the Australian researchers went beyond mere presentation of the facts. Many detailed discussions of the options to configure the implementation specifically for the Victorian health system occurred through face-to-face meetings; we propose this to be an essential part of the process if policy makers are to make best use of the results of research. By contrast, these same detailed discussions did not occur to the same extent at the national level; nationally coordinated implementation has been more poorly configured, and the uptake rate has been lower.

Other critical success factors {#d30e1070}
------------------------------

In both countries, there was a supportive atmosphere for policy change in relation to chronic conditions like diabetes. In Finland, the Government supported regional uptake after the implementation trials; in Australia, within a year of the completion of the implementation trial, the COAG decided to prioritize diabetes prevention, nationally, and more funding has been provided for this purpose in recent years. In practice, all these followed from interaction between the research teams and the policy makers. In Finland, the Ministry of Social Affairs and Health was represented in the GOAL Program steering committee; in Australia, the COAG set up a committee and invited the GGT team to join it, who in turn invited a COAG representative into the project management steering committee. In both countries, several key people involved in the projects also participated in different expert committees over the years where they were able to share early results and advocate the programs. Key nongovernment organizations, such as Diabetes Australia Victoria and the Finnish Diabetes Association, have also been important advocates for diabetes prevention. Champions and opinion leaders arose quite quickly among the health care managers and health professionals involved in the implementation in both countries, such as the general practitioners in Australia, in whose practices the trial was conducted. Their views spread widely. It is also likely that the strong theoretical basis of GOAL aided portability.

Barriers and obstacles {#d30e1075}
----------------------

Despite the many factors promoting success, there were also barriers to overcome. Mostly, these were factors that promoted early adoption but later turned into barriers for maintenance. In Finland, one such factor was external project funding within a limited time frame: while it lowered the threshold for the municipalities to participate and allowed swift program development and implementation, it also challenged system-wide uptake as municipalities were tempted to start new developmental projects in different problem areas with new external funding instead of committing to program maintenance in which they needed to use their own funding. To overcome this barrier required dedication from key stakeholders in the regional health care management and support from the research team.

Another such factor was the nature of the intervention program. While the structure and ready-made materials lowered the threshold for adoption, the facilitators discovered that it requires a different kind of preparation than the rather professional-driven individual counselling nurses were used to giving \[[@CR37]\], and required specific interactive skills that they did not necessarily feel they mastered adequately. To solve these problems, the role of the program dietician was extended from support in dietary issues to more general support to facilitators. In both countries, one of the major focus areas in further training was improvement of facilitators' skills and self-efficacy in interaction. With the training, support, and increasing practical experience, they also gained more confidence.

Why did it take almost 10 years for the program to start spreading to other regions within Finland? A National Development Program for the Prevention and Care of Diabetes (DEHKO 2000--2010) was launched almost simultaneously with the GOAL Program, and many regions participated to prevent type 2 diabetes, the FinD2D (2003--2010) \[[@CR38]\]. While the program was remarkably successful in raising awareness about diabetes prevention and in advocating risk screening, instead of providing one or several focused approaches for the intervention, it described over 300 different kinds of interventions used. Many regions have now decided to focus on and integrate the GOAL intervention into the preventive processes they implemented during the D2D.

In summary, the successful exchange of results of randomized trials and implementation trials between Finland and Australia, followed by a national rollout in both countries, resulted from a number of factors. In both countries, diabetes was seen as a health issue of rapidly increasing importance, and the proposed programs had good policy salience in both countries. The primary care systems were broadly compatible, and health professionals understood the importance of the problem. The development of the FINDRISC score and the sound psychosocial theories underpinning the group intervention were also important. A key feature for facilitating the relatively quick transfer and adoption of the program from the FinDPS efficacy trial to Finland and Australia was the extensive interaction between program leaders, researchers, practitioners, and policy makers within and between the two respective countries. They shared tacit knowledge that had not been published formally in peer-reviewed publications, and the interactions generated many of the recommendations that have been incorporated into subsequent iterations of the program.

Looking forward to the future, it is pertinent to consider the further adaptation and translation of this program approach and delivery system to other countries, particularly low- and middle-income countries. It is important to consider how this approach might be enhanced by linking with other group-based or peer support programs, information and communications technology, and other methods that are not as dependent on delivery systems that require a well-funded and well-resourced health system. Advice on implementation has already been provided by the authors to potential program implementers in India, Malaysia, Sri Lanka, China, and South Africa, and a number of new programs are currently being developed, implemented, and evaluated (Table [3](#Tab3){ref-type="table"}). It has been recently estimated that more than 70% of those with diabetes in the world now live in developing countries, and this proportion is increasing annually. Yet, the number of studies formally evaluating the prevention of diabetes and its complications in developing countries is minimal \[[@CR39]\]. Therefore, there is an important opportunity to formally investigate whether the kinds of programs that have been developed and extensively evaluated in Finland and Australia over the last 10 years can be appropriately adapted for effective implementation and "scaling up" in low- and middle-income countries. Table 3Key points of dissemination for diabetes prevention programs in resource-poor settingsCountryProgramKey points of exchangeIndiaKerala Diabetes Prevention ProgramStrong exchange between program implementers and researchers from Kerala, Finland, Australia, and USA to conduct a large implementation trial of diabetes prevention in Kerala, India. This trial is funded for 2011--2015, and there is a strong Advisory Group of potential champions from elsewhere in India who will be able to lead future "scaling up" elsewhere in India.MalaysiaMalaysian Diabetes Prevention ProgramAn ongoing exchange is being undertaken between university researchers and health service delivery organizations in Kuala Lumpur to develop, implement, and evaluate a culturally tailored program that has been adapted from Finland and Australia.Sri LankaPilot implementation projectsFunding has been obtained from US National Institutes of Health (Millennium Promise Award) by Program Directors from Australia, Malaysia, Sri Lanka, India, and USA to conduct training and capacity building with trainees from Sri Lanka, Malaysia, and India to address NCDs, including diabetes. A number of the research projects being undertaken by trainees will adapt and test diabetes prevention strategies in these three countries. This will help establish a focus on diabetes prevention in Sri Lanka.ChinaPilot implementation projectsProvisional agreement has been reached to initiate some pilot implementation projects in Beijing by cultural tailoring and adaptation of program from Australia.South AfricaN/AExchanges are just beginning between researchers from Australia and researchers and program implementers in South Africa.

**Implications**

**Practice**: Evidence from efficacy trials of lifestyle interventions for the prevention of type 2 diabetes supports translation into implementation trials and further scaling up for widespread adaptation in other countries.

**Policy**: Resources should now be directed towards the more widespread uptake and implementation of lifestyle interventions for individuals at high risk for diabetes. Financial and organizational support is of particular importance to maximize effective translation.

**Research**: Research should be directed towards the more formalized evaluation of the key elements involved in the cultural tailoring and adaptation of programs to different settings and countries.

The GOAL Lifestyle Implementation Trial was funded by the Academy of Finland (Program for Health Promotion), the Social Insurance Agency, and the Ministry of Social Affairs and Health. The Greater Green Triangle DPP study was funded by The Australian Government Department of Health and Ageing. *Life! Taking Action on Diabetes* is funded by the Department of Health Victoria and managed by Diabetes Australia Victoria.
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